The cardioinhibitory effects of carotid sinus stimulation were studied by electrocardiographic means in 40 clinically normal, adult males. Although the carotid sinus reflex is of clinical iunportance, the measure of its effects in normal individuals is little known. Electrocardiographic changes were varied and occurred in nearly all. Almost one fourth of the patients developed ventricular asystole, and symptoms were induced in another fourth. The wide range of effects emphasizes the importance of this reflex even in normal persons and underscores the need for rigid criteria in the diagnosis of the hypersensitive carotid sinus syndrome.
T HE clinical importance of the carotid sinus reflex is increasing. The hypersensitive carotid sinus syndrome is a well-recognized entity and is a frequent and important element in the differential diagnosis of sync(ope. Also, the carotid sinus reflex has been therapeutically applied in such diverse states as disorders of the heart beat, angina pectoris, shock, and pulmonary edema. It has been stated that a "hyperactive" response to carotid sinus stimulation is sufficient evidence to suspect underlying heart disease. Despite Subjects with even minor deviations from the above requirements were excluded from the study; the strict criteria serve to explain the relative youth of the accepted group. None of the patients was overly fatigued, although emotional tensions produced by the nature of the study could not be modified.' 2 It is, of course, realized that coronarv artery disease may be concealed from clinical view in these asymptomatic individuals. They may, however, be considered and labeled as clinicall+, normal.
Carotid sinus stimulation followed a routine 12-lead electrocardiogram. Lead atrium. The atrial pacemaker probably shifts from its usual location in the sino-atrial node.
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Other electrocardiographic leads or other graphic methods might illustrate this shift. A definite shift of the pacemaker from the atrium to the atrioventricular node (atrioventricular nodal escape following sino-atrial arrest) occurred only once ( fig. 1 ). The decrease in P-wave amplitude, recorded more often than P-wave disappearance, is probably the reflection of a lesser shift in the location of the pacemaker. The possibility that these P-wave changes are a reflection of qualitative or quantitative variations in electric conduction over the usual pathways without shifts of pacemaker must also be considered.
A shortening of the P-R interval following carotid sinus stimulation ( fig. 5 ) was recorded on 2 occasions. The duration of the P-R interval is primarily a reflection of the time required for the electric impulse to pass through the atrioventricular node. Therefore, the shortening of this interval during the period of stimulation may be due to an increased speed of conduction through the atrioventricular node. However, this change may also again be explained by a shift of the atrial pacemaker toward the atrioventricular node.
A "paradoxical P-wave effect" followed carotid sinus stimulation in 1 subject ( fig. 8 ).
It is termed "paradoxical" because the changes recorded were the reverse of those usually encountered or expected. Stimulation of the right carotid sinus caused disappearance of the P wave in the recorded lead. The P wave returned to prestimulation levels while the right sinus was still being massaged. After right-sided stimulation was stopped the P waves disappeared "spontaneously." They did not return until the left carotid sinus was stimulated. These effects, although "paradoxical," are in all probability another demonstration of shifts of the atrial pacemaker. It must be mentioned that there is a striking A detailed discussion of the symptoms produced by the carotid sinus reflex is not planned and can be found elsewhere.4-'0 Nausea as a symptom, however, deserves some added mention. It occurred in 2 patients. The major electrocardiographic changes in both were present in the last half of the 30-sec. period of stimulation ( fig. 9 ). It is possible that, these electrocardiographic changes were not a direct demonstration of the carotid sinus reflex, but were secondary to increased vagotonia due to gastrointestinal changes. The time lag observed before changes occurred suggests this explanation.
DIscussIoN
This study was undertaken in order to formulate some standard of normalcy that could be used in the evaluation of the hypersensitive carotid sinus syndrome and as a point of departure in the study of the therapeutic applications of this reflex in varlious disorders of the heart beat,9' 1 ' pulmonary edema,12 shock,13 and angina pectoris.'4 15 Observations in clinically normal individuals have been surprisingly sparse in the past. '6' 17 It must be emphasized that the carotid sinus reflex is of considerable importance also in the clinically normal individual. Stimulation of the sinus resulted in ventricular asystole in 9 of the 40 patients studied. It been previously made.4,6"18-20 This is probably a sound clinical impression. However, it has also been stated that a marked response from carotid sinus stimulation is an indication of underlying cardiac disease.-°21 Our study suggests that this opinion must be accepted with considerable reservation, as marked responses occur in the clinically normal individual. A 10-or 20-year follow-up of the positive reactors in this study in relation to the development of cardiac disease would be of interest.
It would appear from a review of the literat ire that the dominant member in the carotid sinus reflex has been the right carotid sinus. This has also been true in this study. The left carotid sinus, however, is not to be ignored. It produced the major effect in 9 patients, one fourth of all patients in whom a response was obtained. Likewise, there was no specific localization of effect from either carotid sinus upon, the sino-atrial or atrioventricular node.
While the right vagus nerve supplies the sinoatrial node primarily, and the left vagus is concentrated on the atrioventricular node, a bilateral vagal supply to all supraventricular areas is known to exist. There may be a bilateral central nervous system representation as well. In this study, both carotid sinuses produced generally similar qualitative effects.
In conclusion, it must be stated that in the study of are representative, in that they center in the range of the week's series of readings and, when grouped together, correspond on the average to clinical estimates of the patients' status. In successive weeks, these means tend to stabilize after 1 week in most patients, so that the mean of the second or third week is usually a satisfactory base-point for evaluation of an antihypertensive drug. Means of home readings are considered equally representative with means of hospital readings, to which they commonly correspond. Differences between home and hospital means, when they occur, demonstrate the necessity of maintaining like conditions during a therapeutic study and usually have a satisfactory explanation. Home means show a very narrow range of variation from week to week and, in general, provide highly reproducible data. The inadvisability of home readings of blood pressure has been urged on the assumption that the making of these will create a neurotic obsession. A review of data from patients taking home readings does not show an increased incidence of psychiatric disability as compared with patients who are not making home readings, although several of the patients developed depressive reactions during the course of the observation. The depressions in these patients had apparently preceded the taking of home pressures, and became manifest either with the passage of time and release of some restraint or during medication with reserpine. Hence, although the taking of home pressures is not considered either necessary or desirable in the majority of patients, it was not found to be really psychologically disadvantageous and, in some patients, proved useful and reassuring to the patient while at the same time it provided the therapist with reliable data. The recording of weekly means of pressures, measured either in hospital or at home, is recommended as part of a program of evaluation of antihypertensive procedures. 
